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INTRODUCTIONINTRODUCTION 

ThisThis reportreport ofof progressprogress consistsconsists ofof JobJob SegmentSegment 
ReportsReports fromfrom thethe StateState ofof AlaskaAlaska FederalFederal AidAid inin FishFish 
RestorationRestoration ProjectProject F-S-R-6,F-S-R-6, "Sport"Sport FishFish InvestigationsInvestigations 
ofof Alaska."Alaska." 

TheThe projectproject duringduring thisthis reportreport periodperiod isis composedcomposed 
ofof 2323 separateseparate studiesstudies designeddesigned toto evaluateevaluate thethe variousvarious 
aspectsaspects ofof thethe State'sState's recreationalrecreational fisheryfishery resources.resources. 
OfOf these,these, eighteight jobsjobs areare designeddesigned toto pursuepursue thethe catacata
logingloging andand inventoryinventory ofof thethe numerousnumerous StateState waterswaters inin anan 
attemptattempt toto indexindex thethe potentialpotential recreationalrecreational fisheries.fisheries. 
FourFour jobsjobs areare designeddesigned forfor collectioncollection ofof specificspecific sportsport 
fisheriesfisheries creelcreel censuscensus whilewhile thethe remainderremainder ofof thethe jobsjobs 
areare moremore specificspecific inin nature.nature. TheseThese includeinclude independentindependent 
studiesstudies onon kingking salmon,salmon, silversilver salmon,salmon, grayling,grayling, DollyDolly 
Varden,Varden, aa statewidestatewide accessaccess evaluationevaluation programprogram andand anan 
eggegg taketake program.program. 

AA reportreport concerningconcerning thethe residualresidual effectseffects ofof toxatoxa
phenephene accumulatesaccumulates thethe findingsfindings ofof aa three-yearthree-year study.study. 
TheThe reportreport presentedpresented herehere terminatesterminates thisthis segmentsegment andand 
isis aa finalfinal report.report. TheThe informationinformation gatheredgathered fromfrom thethe 
combinedcombined studiesstudies willwill provideprovide thethe necessarynecessary backgroundbackground 
datadata forfor aa betterbetter understandingunderstanding ofof locallocal managementmanagement 
problemsproblems andand willwill assistassist inin thethe developmentdevelopment ofof futurefuture 
investigationalinvestigational studies.studies. 

TheThe subjectsubject mattermatter containedcontained withinwithin thesethese reportsreports 
isis oftenoften fragmentaryfragmentary inin nature.nature. TheThe findingsfindings maymay notnot 
bebe conclusiveconclusive andand thethe interpretationsinterpretations containedcontained thereintherein 
areare subjectsubject toto re-evaluationre-evaluation asas thethe workwork progresses.progresses. 
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ABSTRACTABSTRACT 

TheThe annualannual reportreport forfor 1964-651964-65 willwill bebe composedcomposed ofof thosethose 
sectionssections ofof datadata thatthat havehave beenbeen completedcompleted duringduring thethe winterwinter 
season.season. InIn additionaddition toto thethe datadata presentedpresented inin thisthis report,report, 
largelarge blocksblocks ofof datadata encompassingencompassing thethe 19601960 throughthrough 19641964 
periodperiod werewere codedcoded forfor IBMIBM processingprocessing oror organizedorganized forfor comcom
parisonparison withwith datadata setssets ofof otherother years.years. ThisThis informationinformation 
willwill becomebecome availableavailable withwith thethe completioncompletion ofof thethe IBMIBM processprocess
inging duringduring thethe nextnext year.year. 

AA tagtag andand tag-recoverytag-recovery programprogram waswas conductedconducted onon thethe 
RichardsonRichardson Clearwater,Clearwater, DeltaDelta Clearwater,Clearwater, andand GoodpasterGoodpaster 
RiversRivers inin thethe BigBig DeltaDelta areaarea (4,383(4,383 fishfish werewere tagged).tagged). 
TheThe growthgrowth informationinformation andand migrationmigration patternspatterns areare derivedderived 
fromfrom thethe tagtag andand tag-recoverytag-recovery data.data. CurrentCurrent analysisanalysis indiindi
catescates aa migrationmigration trendtrend fromfrom thethe GoodpasterGoodpaster RiverRiver toto thethe 
DeltaDelta ClearwaterClearwater andand RichardsonRichardson ClearwaterClearwater Rivers,Rivers, aa summersummer 
upstreamupstream movementmovement inin thethe DeltaDelta Clearwater,Clearwater, andand aa randomrandom 
movementmovement duringduring thethe summersummer inin thethe Goodpaster.Goodpaster. TheThe movementsmovements 
couldcould notnot bebe relatedrelated toto size.size. ComparisonComparison ofof thethe DeltaDelta 
ClearwaterClearwater growthgrowth ratesrates toto thosethose ofof thethe GoodpasterGoodpaster showshow 
thatthat fishfish underunder 99 inchesinches growgrow fasterfaster inin thethe Goodpaster.Goodpaster. 

AA preliminarypreliminary investigationinvestigation ofof currentcurrent taggingtagging techtech
niquesniques illustratesillustrates thethe effectivenesseffectiveness ofof thethe subcutaneoussubcutaneous 
tag.tag. EvaluationEvaluation ofof threethree factors,factors, tag-inducedtag-induced mortality,mortality, 
tagtag loss,loss, andand thethe detectabilitydetectability ofof thethe taggedtagged fish,fish, showsshows 
thatthat lessless thanthan 1010 percentpercent lossloss occurs.occurs. 

RECOMMENDATIONSRECOMMENDATIONS 

BecauseBecause ofof thethe presentpresent lacklack ofof knowledgeknowledge concerningconcerning thethe 
spawningspawning habitshabits andand habitalhabital requirementsrequirements itit isis recommendedrecommended 
thatthat effortsefforts bebe mademade toto investigateinvestigate spawningspawning timing,timing, environenviron
mentalmental requirements,requirements, fecundityfecundity andand spawningspawning frequency.frequency. 
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InIn addition,addition, itit isis recommendedrecommended thatthat thethe followingfollowing 
objectivesobjectives bebe continued:continued: 

1.1.	 ContinueContinue thethe tagtag andand tag-recoverytag-recovery programprogram toto 
furtherfurther investigateinvestigate andand documentdocument thethe migrationmigration 
trendstrends and,and, inin addition,addition, continuecontinue thethe determindetermin
ationation ofof growthgrowth rate.rate. 

2.2.	 InitiateInitiate effortsefforts toto evaluateevaluate techniquestechniques byby whichwhich 
graylinggrayling populationpopulation estimatesestimates cancan bebe obtained.obtained. 

3.3.	 ContinueContinue thethe evaluationevaluation ofof taggingtagging techniquestechniques 
usingusing thesethese threethree factors;factors; taggingtagging mortality,mortality, 
tagtag loss,loss, andand tagtag detectability.detectability. 

OBJECTIVESOBJECTIVES 

1.1.	 ToTo determinedetermine thethe migratorymigratory trendstrends ofof thethe ArcticArctic 
graylinggrayling inin thethe TananaTanana River.River. 

2.2.	 ToTo determinedetermine thethe ecologicalecological factorsfactors influencinginfluencing 
thethe migratorymigratory behaviorbehavior ofof graylinggrayling inin thethe studystudy 
area.area. 

3.3.	 ToTo determinedetermine thethe effectivenesseffectiveness ofof thethe currentcurrent 
taggingtagging techniques.techniques. 

4.4.	 ToTo completecomplete thethe statisticalstatistical analyzationanalyzation ofof datadata 
collectedcollected duringduring pastpast segmentssegments forfor incorporationincorporation 
inin presentpresent evaluation.evaluation. 

TheThe statisticalstatistical analyzationanalyzation ofof datadata fromfrom pastpast 
segmentssegments waswas notnot completedcompleted duringduring thisthis workwork year.year. 
WhileWhile notnot completed,completed, allall ofof thethe datadata fromfrom 19601960 
throughthrough 19641964 waswas codedcoded andand listedlisted forfor IBMIBM manipumanipu
lationlation andand organization.organization. AtAt thisthis timetime IBMIBM list list 
ingsings havehave notnot beenbeen analyzed.analyzed. ThisThis phasephase ofof thethe 
objectiveobjective willwill bebe completedcompleted duringduring thethe nextnext workwork 
segment.segment. 

TECHNIQUESTECHNIQUES USEDUSED 

TheThe fishfish werewere capturedcaptured byby usingusing threethree methods:methods: seineseine 
wherewhere thethe streamstream bottombottom waswas smoothsmooth andand thethe waterwater lessless thanthan 
threethree feetfeet deep,deep, rodrod andand lineline inin thosethose areasareas wherewhere aa seineseine 
couldcould notnot bebe used,used, gillgill netnet onon rarerare occasionsoccasions wherewhere thethe 
riverriver waterwater waswas deeperdeeper thanthan threethree feetfeet andand freefree ofof debris.debris. 

TheThe seineseine waswas 5555 feetfeet long,long, 66 feetfeet deep,deep, withwith 1/41/4 inchinch 
meshmesh bagbag seine.seine. ThisThis waswas thethe mostmost desirabledesirable tooltool becausebecause 
inin restrictedrestricted areasareas largelarge numbersnumbers ofof fishfish couldcould bebe capturedcaptured 
rapidlyrapidly andand withwith littlelittle dangerdanger toto thethe fish.fish. ItIt isis estimatedestimated 
thatthat approximatelyapproximately one-halfone-half ofof thethe fishfish werewere capturedcaptured inin 
thisthis manner.manner. 
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AA secondsecond tool,tool, rodrod andand line,line, waswas utilizedutilized toto capturecapture 
approximatelyapproximately one-halfone-half ofof thethe fish.fish. FromFrom thethe standpointstandpoint 
ofof timetime utilized,utilized, flyrodsflyrods andand occasionallyoccasionally spinningspinning rodsrods 
accountedaccounted forfor roughlyroughly two-thirdstwo-thirds ofof thethe totaltotal effort.effort. FlyFly
rodsrods withwith fliesflies accountedaccounted forfor approximatelyapproximately 9595 percentpercent ofof 
thethe efforteffort whilewhile spinningspinning rodsrods withwith spinningspinning lureslures werewere 
fishedfished onon thosethose occasionsoccasions whenwhen fishfish couldcould notnot bebe takentaken byby 
fliesflies oror thethe fishfish couldcould notnot bebe reachedreached byby flyrods.flyrods. 

GillGill nettingnetting waswas usedused rarely.rarely. InIn mostmost instances,instances, thethe 
seineseine oror flyrodflyrod andand lineline couldcould bebe usedused inin thethe areas.areas. InIn 
addition,addition, thethe fishfish capturedcaptured inin thethe gillgill netnet werewere oftenoften inin
juredjured andand sometimessometimes killed.killed. OnlyOnly 1717 fishfish werewere caughtcaught andand 
taggedtagged inin thisthis manner.manner. 

OnceOnce captured,captured, thethe fishfish werewere placedplaced andand heldheld inin aa wirewire 
livelive carcar (18(18 inchesinches wide,wide, 22 feetfeet deepdeep andand 44 feetfeet long)long) untiluntil 
aa minimumminimum numbernumber ofof fishfish (25)(25) werewere collected.collected. TheThe fishfish werewere 
thenthen anesthetizedanesthetized withwith TricaineTricaine MethanesulphonateMethanesulphonate (MS-222),(MS-222), 
taggedtagged ventrallyventrally betweenbetween thethe pectoralpectoral andand pelvicpelvic finsfins usingusing 
aa yellowyellow subcutaneoussubcutaneous tag,tag, andand releasedreleased atat thethe sitesite ofof capcap
ture.ture. WhenWhen released,released, thethe immobilizedimmobilized fishfish werewere placedplaced inin aa 
backwaterbackwater areaarea wherewhere waterwater currentcurrent wouldwould notnot carrycarry themthem downdown
streamstream andand anyany immediateimmediate mortalitiesmortalities couldcould bebe observed.observed. 

TheThe subcutaneoussubcutaneous tagstags measuredmeasured 3/163/16 inchinch byby 7/87/8 inch.inch. 
TheThe tagstags werewere labeledlabeled byby 5-digit5-digit numbersnumbers precededpreceded byby anan AA 
onon oneone side.side. TheThe directionsdirections "Return"Return ADF&G"ADF&G" werewere statedstated onon 
thethe other.other. 

EachEach fishfish capturedcaptured waswas taggedtagged andand thethe followingfollowing inforinfor
mationmation recorded:recorded: thethe tagtag number,number, thethe areaarea thethe fishfish waswas capcap
tured,tured, andand thethe forkfork lengthlength ofof thethe fishfish toto thethe closestclosest tenthtenth 
ofof anan inch.inch. 

AA scalescale samplesample waswas takentaken fromfrom thethe fish'sfish's leftleft side,side, latlat 
eraleral andand adjacentadjacent toto thethe insertioninsertion ofof thethe dorsaldorsal fin.fin. TheThe 
scalesscales werewere placedplaced inin aa coincoin envelopeenvelope onon whichwhich thethe tagtag numbernumber 
hadhad beenbeen recorded.recorded. 

AllAll recoveriesrecoveries inin thisthis reportreport werewere crewcrew recoveries.recoveries. NoNo 
sportsmensportsmen recoveriesrecoveries werewere integratedintegrated intointo thethe resultsresults becausebecause 
growthgrowth ratesrates werewere calculatedcalculated fromfrom thethe recoveriesrecoveries andand forfor thisthis 
purposepurpose sportsmensportsmen recoveriesrecoveries areare unsuitable.unsuitable. TheseThese sportsmensportsmen 
recoveriesrecoveries willwill bebe incorporatedincorporated intointo thethe subsequentsubsequent reportsreports 
involvinginvolving movementsmovements andand migrationmigration trends.trends. TheThe recoveriesrecoveries werewere 
mademade incidentalincidental toto thethe taggingtagging effortsefforts thatthat continuedcontinued duringduring 
thethe surruner.summer. 
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RichardsonRichardson ClearwaterClearwater 

TheThe tagtag recoveriesrecoveries fromfrom thethe RichardsonRichardson ClearwaterClearwater 
illustrateillustrate onlyonly thethe tendencytendency toto returnreturn toto thethe RichardsonRichardson 
ClearwaterClearwater (Table(Table 1).1). FishFish taggedtagged inin 19621962 andand 19631963 inin 
thethe RichardsonRichardson ClearwaterClearwater werewere recoveredrecovered inin 19641964 inin thethe 
RichardsonRichardson Clearwater.Clearwater. AsAs aa result,result, thethe magnitudemagnitude andand 
directiondirection ofof thethe movementsmovements withinwithin thethe yearyear asas wellwell asas thethe 
timingtiming ofof thethe movementsmovements areare lost.lost. 

ThereThere isis veryvery littlelittle possiblitypossiblity thatthat thesethese fishfish rere
mainedmained inin thethe RichardsonRichardson ClearwaterClearwater duringduring thethe winterwinter 
sincesince thisthis wouldwould bebe contrarycontrary toto thethe observedobserved over-winterover-winter
inging behaviorbehavior ofof thethe graylinggrayling inin thethe DeltaDelta Clearwater.Clearwater. 
BothBoth streamsstreams havehave similarsimilar environments;environments; asas aa resultresult itit 
isis anticipatedanticipated thatthat thethe fishfish ofof thethe RichardsonRichardson ClearwaterClearwater 
wouldwould tendtend toto migratemigrate intointo thethe TananaTanana RiverRiver asas seemsseems toto 
bebe thethe casecase inin thethe DeltaDelta Clearwater.Clearwater. 

GoodpasterGoodpaster RiverRiver 

AsAs cancan bebe seenseen fromfrom TableTable 2,2, thethe majoritymajority ofof thethe 
recoveriesrecoveries thatthat werewere taggedtagged duringduring thethe 19641964 fieldfield seasonseason 
showshow nono movementmovement inin thisthis systemsystem (86(86 outout ofof 130,130, oror 6666 
percent).percent). However,However, bothboth upstreamupstream (19(19 ofof 130,130, oror 1414 perper
cent)cent) andand downstreamdownstream (25(25 -- 1919 percent)percent) movementsmovements dodo occur.occur. 
TableTable 22 furtherfurther illustratesillustrates andand relatesrelates thethe movementsmovements toto 
sizesize ranges.ranges. BecauseBecause ofof thethe irregularityirregularity ofof thethe movementsmovements 
itit isis concludedconcluded thatthat thethe movementsmovements cannotcannot bebe relatedrelated toto 
sizesize atat thisthis time.time. ForFor example,example, thethe 7.0-7.97.0-7.9 groupgroup hashas aa 
tendencytendency toto movemove eithereither downstreamdownstream oror notnot atat all.all. 

However,However, thethe adjacentadjacent group,group, 6.0-6.9,6.0-6.9, exhibitsexhibits moremore 
movementsmovements upstreamupstream thanthan downstreamdownstream andand thethe otherother borderborder
inging group,group, 8.0-8.9,8.0-8.9, showsshows movementsmovements inin bothboth directions.directions. 
InIn allall cases,cases, exceptexcept thethe 10.0-10.910.0-10.9 group,group, thethe strongeststrongest 
tendencytendency isis toto remainremain inin thethe samesame area.area. WithWith thesethese 
tendenciestendencies inin mind,mind, thethe conclusionconclusion isis mademade thatthat thethe movemove
mentsments forfor thisthis periodperiod ofof thisthis yearyear areare random.random. 

TheThe movementmovement datadata waswas furtherfurther brokenbroken downdown intointo workwork
ableable timetime intervalsintervals (Table(Table 3).3). Originally,Originally, thethe intervalsintervals 
werewere toto bebe two-weektwo-week periods.periods. However,However, thethe greatgreat variabilityvariability 
ofof thethe tagtag toto tag-recoverytag-recovery intervalsintervals forcedforced thethe investigatorinvestigator 
toto setset upup longerlonger andand overlappingoverlapping intervalsintervals toto containcontain bothboth 
thethe tagtag datedate andand thethe recoveryrecovery datedate andand yetyet bebe ableable toto relaterelate 
thethe movementsmovements toto shortershorter periodsperiods ofof timetime thanthan justjust thethe summersummer 
ofof 1964.1964. 

AdverseAdverse weatherweather andand highhigh waterwater conditionsconditions preventedprevented 
adequateadequate samplingsampling inin June;June; asas aa resultresult thethe movementsmovements inin 
JuneJune maymay bebe largerlarger thanthan TableTable 33 indicates.indicates. 
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TABLETABLE 1.1. -- ListingsListings ofof 19641964 GraylingGrayling TagTag RecoveriesRecoveries ShowingShowing YearsYears TaggedTagged andand RiverRiver 
RecoveredRecovered 

RiverRiver inin WhichWhich TaggedTagged FishFish WereWere YearsYears inin WhichWhich FishFish WereWere TaggedTagged TotalsTotals ForFor 
RecoveredRecovered DuringDuring 19641964 19601960 19611961 19621962 19631963 19641964 EachEach RiverRiver 

RichardsonRichardson ClearwaterClearwater RiverRiver 33 33 66
 
GoodpasterGoodpaster RiverRiver 66 22 55 174174 188*188*
 
DeltaDelta ClearwaterClearwater RiverRiver 77 22 2727 2020 3030 8686
 

-2-2forfor EachEach YearYear --n- 2"82"8 
GrandGrand TotalTotal forfor 19641964 280280 
TotalTotal ~~ --n 204204 

** IncludesIncludes oneone unknownunknown (tag(tag numbernumber smeared)smeared) 
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TABLETABLE 2.2. -- CorrelationCorrelation ofof MovementMovement withwith SizeSize onon thethe GoodpasterGoodpaster 
RiverRiver onon 19641964 TaggedTagged andand RecoveredRecovered Grayling*Grayling* 

SizeSize RangeRange UpUp DownDown NoNo MovementMovement 

4.0-4.94.0-4.9 11 00 66 
5.0-5.95.0-5.9 11 11 55 
6.0-6.96.0-6.9 77 22 2222 
7.0-7.97.0-7.9 aa 88 2626 
8.0-8.98.0-8.9 77 1010 2121 
9.0-9.99.0-9.9 11 11 22 
10.010.910.0-10.9 22 33 33 
11.011.911.0-11.9 aa 00 11 
TotalTotal ---rg---rg 2525 8686 

** ThisThis tabletable listslists onlyonly individualsindividuals showingshowing movementsmovements greatergreater 
thanthan 1/4-mile1/4-mile oror havinghaving beenbeen taggedtagged longerlonger thanthan oneone weekweek atat 
thethe timetime ofof recovery.recovery. TheseThese restrictionsrestrictions reducereduce anyany biasbias thatthat 
maymay enterenter thethe analysis.analysis. TheThe 1/4-mile1/4-mile limitlimit tendstends toto limitlimit anyany 
movementmovement biasbias duedue toto tagging.tagging. TheThe one-weekone-week stipulationstipulation elimielimi
natesnates thethe fishfish thatthat werewere recoveredrecovered inin thethe samesame locationlocation severalseveral 
daysdays afterafter tagging,tagging, whichwhich wouldwould biasbias thethe nono movementmovement group.group. 

TABLETABLE 3.3. -- GraylingGrayling MovementsMovements CorrelatedCorrelated withwith Time.Time. FishFish TaggedTagged 
andand RecoveredRecovered duringduring thesethese Intervals*Intervals* 

TimeTime UpstreamUpstream NoNo DownstreamDownstream 
IntervalInterval MovementMovement MovementMovement MovementMovement 

JuneJune 11 thruthru JuneJune 3030 11 aa 00 
JulyJuly 11 thruthru JulyJuly 3030 22 2323 1616 
JulyJuly 1515 thruthru Aug.Aug. 1515 1515 5151 99 
Aug.Aug. 11 thruthru Aug.Aug. 3030 11 1212 aa 

----rg----rg-TotalTotal ~~ ~~ 

** TheThe inclusiveinclusive designationdesignation isis mademade toto relaterelate movementsmovements withwith 
specificspecific periods.periods. TheThe overlappingoverlapping intervalsintervals areare alsoalso designeddesigned 
forfor thisthis purpose.purpose. 
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TheThe monthmonth ofof JulyJuly showsshows slightslight upstreamupstream tendenciestendencies andand 
aa pronouncedpronounced downstreamdownstream movement.movement. TheThe numbernumber ofof downstreamdownstream 
migrantsmigrants maymay bebe affectedaffected byby downstreamdownstream driftdrift duedue toto thethe appliedapplied 
anesthetic,anesthetic, TricaineTricaine Methanesulphonate,Methanesulphonate, althoughalthough effortsefforts werewere 
mademade toto eliminateeliminate thisthis factor.factor. ThisThis elementelement couldcould increaseincrease 
thethe numbernumber ofof fishfish participatingparticipating inin downstreamdownstream movements,movements, butbut 
wouldwould notnot influenceinfluence eithereither thethe numbernumber ofof fishfish movingmoving upstreamupstream 
oror thosethose showingshowing nono movement.movement. 

DuringDuring thethe mid-Julymid-July toto mid-Augustmid-August period,period, thethe upstreamupstream 
movementmovement becomesbecomes moremore pronouncedpronounced withwith thethe downstreamdownstream tendencytendency 
diminishingdiminishing andand largelarge numbersnumbers ofof fishfish exhibitingexhibiting nono movement.movement. 
ByBy thethe AugustAugust 11 thoughthough 3030 period,period, fewfew movementsmovements occur.occur. 

TheThe conclusionconclusion isis drawndrawn thatthat forfor thethe periodperiod coveredcovered inin 
TableTable 3/3/ thethe movementsmovements areare random.random. However,However, itit isis alsoalso concon
cludedcluded thatthat aa definitedefinite upstreamupstream movementmovement occursoccurs priorprior toto thisthis 
periodperiod andand thatthat aa cyclecycle completingcompleting downstreamdownstream movementmovement appearsappears 
afterafter thethe samplesample interval.interval. FurtherFurther discussiondiscussion concerningconcerning thethe 
movementsmovements duringduring thethe pre-pre- andand post-samplingpost-sampling periodsperiods willwill appearappear 
inin nextnext year'syear's completioncompletion report.report. 

DeltaDelta ClearwaterClearwater RiverRiver 

TableTable 44 showsshows thatthat thethe predominantpredominant movementmovement isis upstreamupstream 
forfor thethe samplingsampling period.period. TheThe tagtag andand recoveryrecovery datesdates suggestsuggest 
thatthat thethe movementmovement beginsbegins inin JuneJune andand continuescontinues intointo September.September. 
ThisThis agreesagrees withwith thethe observationsobservations mademade onon thethe riverriver thatthat thethe 
numbernumber ofof fishfish inin thethe riverriver increasesincreases aboutabout thethe firstfirst ofof JuneJune 
andand decreasesdecreases inin thethe monthsmonths ofof SeptemberSeptember andand October.October. FishFish 
apparentlyapparently enterenter thethe DeltaDelta ClearwaterClearwater throughoutthroughout thethe monthsmonths ofof 
June,June, JulyJuly andand AugustAugust andand movemove upstreamupstream toto thethe upperupper reachesreaches ofof 
thethe riverriver wherewhere thethe rifflesriffles andand deepdeep holesholes cancan bebe found.found. 

TABLETABLE 4.4. -- IntrastreamIntrastream MovementMovement ofof GraylingGrayling inin thethe DeltaDelta ClearClear
waterwater RiverRiver (1964)(1964) 

11 UnknownUnknown (Tag(Tag mutilated)mutilated) 
1919 Upstream*Upstream* 

99 NoNo movement**movement** 
11 DownstreamDownstream 

3030 

** ThisThis encompassesencompasses taggingtagging datesdates fromfrom JuneJune 88 throughthrough JulyJuly 1414 
andand recoveryrecovery datesdates fromfrom JulyJuly 1313 throughthrough SeptemberSeptember 12.12. 

**** AllAll thethe fishfish showingshowing nono movementmovement werewere capturedcaptured lessless thanthan 
oneone weekweek afterafter tagging.tagging. 
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InIn summary,summary, thethe fishfish ofof thethe DeltaDelta ClearwaterClearwater movemove upup
streamstream duringduring thethe samplingsampling periodperiod whilewhile thethe GoodpasterGoodpaster fishfish 
exhibitexhibit bothboth upstreamupstream andand downstreamdownstream tendenciestendencies withwith thethe 
majoritymajority ofof fishfish showingshowing nono movement.movement. TheThe movementsmovements ofof thethe 
GoodpasterGoodpaster fishfish areare consideredconsidered toto bebe randomrandom whilewhile thethe 
movementsmovements ofof thethe DeltaDelta ClearwaterClearwater fishfish areare consideredconsidered 
directional.directional. ApparentlyApparently thethe fishfish thatthat enterenter thethe DeltaDelta 
ClearwaterClearwater movemove upup thethe riverriver toto establishestablish anan areaarea ofof summersummer 
residence.residence. ThisThis directionaldirectional tendencytendency isis notnot notednoted inin thethe 
GoodpasterGoodpaster becausebecause thethe upstreamupstream migrationmigration occursoccurs earlierearlier 
inin thethe seasonseason andand isis maskedmasked byby thethe highhigh waterwater ofof breakup.breakup. 
ByBy thethe timetime waterwater conditionsconditions permitpermit adequateadequate sampling,sampling, thethe 
populationpopulation hashas establishedestablished thethe areaarea ofof summersummer residency.residency. 
Thus,Thus, thethe samplingsampling periodperiod doesdoes notnot encounterencounter thethe springspring 
migrationmigration butbut doesdoes encompassencompass thatthat periodperiod whenwhen individualsindividuals 
areare changingchanging locations,locations, atat whichwhich timetime thethe populationpopulation perper sese 
hashas establishedestablished aa residencyresidency andand undergoesundergoes littlelittle netnet changechange 
byby thethe individualindividual movements.movements. 

InterstreamInterstream MovementMovement 

No.No. ofof 
OccurrencesOccurrences TaggedTagged AreaArea RecoveryRecovery AreaArea 

77 GoodpasterGoodpaster RiverRiver DeltaDelta ClearwaterClearwater R.R. 
44 ClearwaterClearwater LakeLake DeltaDelta ClearwaterClearwater R.R. 
11 DeltaDelta ClearwaterClearwater RiverRiver ClearwaterClearwater LakeLake 

TheThe onlyonly interstreaminterstream systemsystem trendstrends thatthat appearedappeared inin 19641964 
werewere tendenciestendencies forfor thethe fishfish toto movemove fromfrom thethe GoodpasterGoodpaster RiverRiver 
andand thethe ClearwaterClearwater LakeLake areaarea intointo thethe DeltaDelta ClearwaterClearwater River.River. 
TheseThese twotwo movementsmovements accountaccount forfor 1111 outout ofof thethe 1212 interstreaminterstream 
movements;movements; thethe remainingremaining fishfish traveledtraveled fromfrom thethe DeltaDelta ClearClear
waterwater RiverRiver intointo thethe ClearwaterClearwater LakeLake area.area. 

TheThe trendtrend forfor GoodpasterGoodpaster fishfish toto migratemigrate toto thethe DeltaDelta 
ClearwaterClearwater hashas appearedappeared forfor severalseveral years.years. FurtherFurther statisticalstatistical 
analyzationanalyzation willwill followfollow whenwhen thethe IBMIBM codedcoded datadata isis completed.completed. 
VeryVery littlelittle possibilitypossibility existsexists thatthat thisthis movementmovement isis occurringoccurring 
randomly.randomly. FewFew DeltaDelta ClearwaterClearwater RiverRiver taggedtagged fishfish areare recoveredrecovered 
inin thethe Goodpaster.Goodpaster. IfIf thesethese movementsmovements werewere random,random, thethe latterlatter 
movementmovement shouldshould alsoalso appear.appear. 

ThisThis conclusionconclusion isis supportedsupported byby spawningspawning locationlocation data.data. 
ToTo date,date, nono riperipe fishfish oror young-of-the-yearyoung-of-the-year havehave beenbeen collectedcollected 
inin thethe DeltaDelta Clearwater.Clearwater. FishFish thatthat havehave spawnedspawned recentlyrecently havehave 
beenbeen collectedcollected butbut thesethese fishfish apparentlyapparently havehave spawnedspawned inin anotheranother 
stream.stream. ByBy contrast,contrast, thethe GoodpasterGoodpaster RiverRiver supportssupports aa largelarge 
populationpopulation ofof spawningspawning fishfish andand largelarge numbersnumbers ofof young-of-theyoung-of-the
yearyear areare presentpresent eacheach year.year. withwith thethe absenceabsence ofof riperipe fishfish andand 
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offspringoffspring inin thethe DeltaDelta Clearwater,Clearwater, thethe presencepresence ofof thesethese twotwo 
groupsgroups inin thethe GoodpasterGoodpaster andand aa documenteddocumented GoodpasterGoodpaster emigrationemigration 
andand DeltaDelta ClearwaterClearwater immigration,immigration, thethe conclusionconclusion maymay bebe mademade 
thatthat thethe GoodpasterGoodpaster isis supplyingsupplying thethe DeltaDelta ClearwaterClearwater withwith 
somesome ofof itsits fish.fish. 

TheThe possibilitypossibility existsexists thatthat thethe adultsadults spawnspawn inin thethe GoodGood
pasterpaster andand movemove toto thethe DeltaDelta ClearwaterClearwater andand RichardsonRichardson ClearClear
waterwater Rivers.Rivers. IfIf thisthis isis thethe case,case, thethe GoodpasterGoodpaster RiverRiver servesserves 
asas aa rearingrearing areaarea forfor thethe offspringoffspring ofof thethe adultsadults thatthat taketake 
summersummer residencyresidency inin thethe DeltaDelta ClearwaterClearwater andand thethe RichardsonRichardson 
ClearwaterClearwater Rivers.Rivers. 

AllAll 1212 ofof thethe recoveriesrecoveries werewere mademade thethe summersummer followingfollowing 
thethe yearyear inin whichwhich thethe fishfish werewere tagged.tagged. ThisThis suggestssuggests thatthat 
thethe fishfish maymay congregatecongregate inin thethe TananaTanana duringduring thethe winter.winter. InIn 
earlyearly spring,spring, thethe collectioncollection ofof fishfish apparentlyapparently dissipatesdissipates withwith 
somesome fishfish hominghoming toto thethe streamstream ofof birthbirth andand othersothers enteringentering 
differentdifferent streams.streams. 

GrowthGrowth RatesRates 

NumerousNumerous ecologicalecological factorsfactors couldcould affectaffect thethe migratorymigratory 
behaviorbehavior ofof thethe grayling.grayling. OneOne ofof thethe mostmost evidentevident isis thethe 
abundanceabundance ofof food.food. ThisThis studystudy utilizesutilizes growthgrowth ratesrates asas anan 
indicatorindicator ofof foodfood abundance.abundance. TwoTwo differentdifferent growthgrowth parametersparameters 
werewere usedused toto relaterelate growthgrowth toto sizesize andand toto particularparticular rivers.rivers. 

TableTable 55 relatesrelates thethe inverseinverse relationshiprelationship ofof percentpercent ofof 
increaseincrease toto size.size. AsAs isis illustrated,illustrated, thethe largestlargest percentpercent ofof 
increaseincrease (33.61)(33.61) isis shownshown byby thethe 5.15.1 throughthrough 7.07.0 group.group. ThisThis 
raterate graduallygradually decreasesdecreases withwith increasedincreased sizesize untiluntil thethe 13.113.1 
throughthrough 14.014.0 andand 14.114.1 throughthrough 15.515.5 groupsgroups averageaverage aboutabout 33 
percent.percent. 

TheThe greatestgreatest decreasedecrease isis presentpresent betweenbetween thethe B.l-toB.l-to 9.09.0
inchinch groupgroup (22.73(22.73 percent)percent) withwith thethe 9.1-to9.1-to 10.0-inch10.0-inch divisiondivision 
showingshowing aa decreasedecrease ofof roughlyroughly 99 percent.percent. ItIt isis possiblepossible thatthat 
thethe relativelyrelatively largelarge decreasedecrease isis relatedrelated toto sexualsexual maturitymaturity 
andand consequentconsequent spawningspawning activitiesactivities whichwhich beginbegin toto appearappear inin 
fishfish ofof thisthis size.size. InIn subsequentsubsequent years,years, aa largelarge partpart ofof thethe 
energyenergy intakeintake isis probablyprobably directeddirected towardtoward reproductionreproduction ratherrather 
thanthan growth.growth. 

TheThe fishfish dodo showshow differentdifferent growthgrowth ratesrates inin thethe DeltaDelta ClearClear
waterwater andand thethe GoodpasterGoodpaster Rivers.Rivers. NoNo samplessamples werewere collectedcollected fromfrom 
thethe RichardsonRichardson Clearwater.Clearwater. AsAs TableTable 66 shows,shows, thethe samplesample sizesize 
fromfrom bothboth streamsstreams isis small.small. However,However, aa trendtrend cancan bebe seen.seen. TheThe 
GoodpasterGoodpaster RiverRiver datadata indicateindicate aa growthgrowth ofof .19.19 inchesinches perper weekweek 
forfor thethe 4.1-4.1- toto 5.0-inch5.0-inch groupgroup andand thethe 5.1-5.1- toto 6.0-inch6.0-inch group,group, 
whilewhile thethe 5.1-5.1- toto 6.0~nch6.0~nch groupgroup fromfrom thethe DeltaDelta ClearwaterClearwater showsshows 
aa growthgrowth ofof .12.12 inchesinches perper week.week. TheThe growthgrowth raterate inin thethe GoodGood
pasterpaster systemsystem declinesdeclines untiluntil itit reachesreaches aa raterate ofof .10-inch/week.10-inch/week 
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forfor thethe 10.110.1 toto 11.011.0 groupgroup whilewhile thethe DeltaDelta ClearwaterClearwater datadata 
seemseem toto hoverhover atat aboutabout thethe .10.10 range.range. TheThe comparativelycomparatively 
highhigh growthgrowth incrementincrement shownshown byby thethe smallsmall graylinggrayling inin thethe 
GoodpasterGoodpaster maymay indicateindicate thatthat thethe GoodpasterGoodpaster RiverRiver isis moremore 
suitablesuitable forfor thethe smallsmall graylinggrayling thanthan thethe DeltaDelta Clearwater,Clearwater, 
whilewhile thethe reversereverse conditioncondition maymay existexist forfor thethe largerlarger fishfish 
(8.1-9.0(8.1-9.0 andand up).up). TheThe migrationmigration patternspatterns seemseem toto suggestsuggest 
this,this, too.too. 

TheThe growthgrowth illustratedillustrated herehere maymay bebe affectedaffected byby aa 
growth-laggrowth-lag factorfactor afterafter tagging.tagging. However,However, ifif thisthis situasitua
tiontion exists,exists, itit doesdoes notnot affectaffect thethe analysisanalysis becausebecause thethe 
samplessamples frmmfrmm bothboth riversrivers wouldwould bebe affectedaffected inin thethe samesame 
manner.manner. Thus,Thus, bothboth groupsgroups wouldwould bebe analyzedanalyzed withwith thethe samesame 
biasbias involved.involved. TheThe absoluteabsolute growthgrowth exhibitedexhibited inin thethe tablestables 
wouldwould bebe lowerlower thanthan thethe growthgrowth actuallyactually experienced,experienced, inin 
whichwhich casecase thethe percentpercent ofof increaseincrease listinglisting wouldwould bebe aa minimini
malmal estimate.estimate. SinceSince thesethese ratesrates areare notnot beingbeing usedused toto 
calculatecalculate oror extrapolateextrapolate annualannual growthgrowth nono biasbias willwill result.result. 

TABLETABLE 5.5. -- GraylingGrayling GrowthGrowth RatesRates -- RateRate ofof IncreaseIncrease 
(Percent)(Percent) byby SizeSize Group.Group. DeltaDelta ClearwaterClearwater 
andand GoodpasterGoodpaster Rivers.Rivers. 

SizeSize RangeRange No.No. l.nl.n thethe SampleSample PercentPercent ofof IncreaseIncrease 

5.15.1 thruthru 7.07.0 N=N= 44 xx == 33.61%33.61% 
7.17.1 thruthru 8.08.0 N=N= 66 xx == 29.01%29.01% 
8.18.1 thruthru 9.09.0 N=12N=12 xx == 22.73%22.73% 
9.19.1 thruthru 10.010.0 N=N= 77 xx == 13.92%13.92% 

10.110.1 thruthru 11.11. 00 N=N= 88 xx == 12.89%12.89% 
11.111.1 thruthru 12.012.0 N=N= 77 xx == 6.16%6.16% 
12.112.1 thruthru 13.013.0 N=N= 22 xx == 4.07%4.07% 
13.113.1 thruthru 14.014.0 N=N= 66 xx == 2.91%2.91% 
14.114.1 thruthru 15.515.5 N=N= 22 xx == 3.73%3.73% 

TheThe tagtag toto tag-recoverytag-recovery intervalinterval isis greatergreater thanthan 1010 
monthsmonths butbut lessless thanthan 1313 monthsmonths andand encompassesencompasses thethe summersummer 
growthgrowth interval.interval. 

PercentPercent ofof IncreaseIncrease == Amt.Amt. ofof Growth~coveryGrowth~covery Lgth.-TagLgth.-Tag Lgth.)Lgth.) 
TagTag LengthLength 
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I TABLETABLE 6.6. -- GrowthGrowth ofof GraylingGrayling -- AverageAverage RateRate ofof IncreaseIncrease (Inches(Inches PerPer Week)Week) byby SizeSize GroupGroup andand River*River* 

SizeSize RangeRange (Inches)(Inches) 4.1-5.04.1-5.0 5.1-6.05.1-6.0 6.1-7.06.1-7.0 7.1-8.07.1-8.0 8.1-9.08.1-9.0 9.1-10.09.1-10.0 10.1-11.010.1-11.0 11.1-12.011.1-12.0 

GoodpasterGoodpaster 
NumberNumber inin SampleSample 

.19.19 
77 

.19.19 
33 

.15.15 
2424 

.10.10 
2424 

.08.08 
2424 

.09.09 
44 66 

DeltaDelta ClearwaterClearwater 
NumberNumber inin SampleSample 

.12.12 
22 

.10.10 
11 

.15.15 
22 

.07.07 
11 

SizeSize RangeRange (Inches)(Inches) 12.1-13.012.1-13.0 13.1-14.013.1-14.0 14.1-15.014.1-15.0 

GoodpasterGoodpaster 
NumberNumber inin SampleSample 

DeltaDelta ClearwaterClearwater 
NumberNumber inin SampleSample 

.10.10 
99 

.000.000 
11 

.06.06 
22 

RichardsonRichardson ClearwaterClearwater -- NoNo SamplesSamples 

*These*These ratesrates havehave beenbeen calculatedcalculated fromfrom fishfish taggedtagged andand recoveredrecovered duringduring thethe summersummer fieldfield seasonseason ofof 
1964.1964. TheThe weekweek intervalinterval isis thethe smallestsmallest unitunit ofof timetime thatthat showsshows measurablemeasurable growthgrowth and,and, inin addition,addition, 
isis aa usuableusuable timetime intervalinterval toto allowallow comparisoncomparison ofof thethe samplesample fromfrom thethe twotwo rivers.rivers. 
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EffectivenessEffectiveness ofof TaggingTagging TechniquesTechniques 

TheThe effectivenesseffectiveness ofof currentcurrent taggingtagging techniquestechniques isis concon
tingenttingent uponupon threethree factors:factors: mortalitymortality inducedinduced byby tagging,tagging, 
retentionretention ofof thethe tagstags andand thethe detectiondetection ofof thethe taggedtagged fish.fish. 

Tag-inducedTag-induced mortalitymortality waswas notnot testedtested thisthis season,season, butbut 
controlledcontrolled experimentsexperiments werewere conductedconducted inin previousprevious fieldfield seasea
sons.sons. InIn thesethese teststests twotwo groupsgroups ofof grayling,grayling, taggedtagged andand unun
tagged,tagged, ofof allall sizessizes werewere heldheld underunder observationobservation forfor threethree 
days.days. AtAt thethe endend ofof thethe test,test, bothboth groupsgroups ofof 5050 fishfish hadhad 
sufferedsuffered nono mortality.mortality. ThisThis testtest setset waswas administeredadministered whenwhen 
thethe waterwater temperaturestemperatures rangedranged fromfrom 4242 00 toto 4848 00 .1.1 AdditionalAdditional 
observationsobservations areare availableavailable sincesince allall taggedtagged andand anesthetizedanesthetized 
fishfish areare releasedreleased inin slowslow waterwater areasareas toto assureassure thethe recoveryrecovery 
ofof thethe fishfish andand toto preventprevent movementmovement downstreamdownstream whilewhile immobiimmobi
lized.lized. OccasionalOccasional losseslosses ofof fishfish havehave beenbeen recordedrecorded andand havehave 
beenbeen attributedattributed toto excessiveexcessive anesthetizinganesthetizing andand warmwarm waterwater 
temperatures.temperatures. WhenWhen thethe waterwater temperaturetemperature climbsclimbs toto 5555 00 oror 
warmer,warmer, thethe amountamount ofof anestheticanesthetic thatthat isis usedused becomesbecomes extremelyextremely 
critical.critical. TheThe samesame amountamount ofof anestheticanesthetic thatthat killskills fishfish atat 555500 

inin lessless thanthan 1010 minutesminutes willwill notnot immobilizeimmobilize thethe fishfish atat 4848 00 •• 

IfIf thethe waterwater temperaturetemperature limitlimit isis watched,watched, littlelittle dangerdanger existsexists 
andand minimalminimal mortalitymortality isis found.found. InIn thethe 19641964 taggingtagging year,year, 1212 
fishfish outout ofof 4,383,4,383, oror lessless thanthan 11 percent,percent, werewere killedkilled whilewhile 
tagging.tagging. 

TheThe secondsecond problem,problem, thatthat ofof retention,wastagtag retention, was investigatedinvestigated 
duringduring thethe 19641964 fieldfield season.season. AllAll thethe fishfish thatthat werewere taggedtagged 
duringduring thethe yearyear werewere examinedexamined forfor tagtag scarsscars thatthat werewere eithereither 
recentrecent oror fromfrom previousprevious years.years. AA totaltotal ofof 33 fishfish withwith tagtag 
scarsscars waswas foundfound outout ofof thethe 4,2004,200 taggedtagged andand thethe 280280 recovered.recovered. 
ThisThis datadata waswas collectedcollected fromfrom thethe DeltaDelta Clearwater,Clearwater, RichardsonRichardson 
Clearwater,Clearwater, GoodpasterGoodpaster Rivers,Rivers, andand thethe TangleTangle LakeLake area.area. WhenWhen 
comparedcompared toto thethe numbernumber ofof recoveries,recoveries, thethe lossloss raterate isis approxiapproxi
matelymately 11 percent.percent. OnOn thethe ChatanikaChatanika River,River, aa previousprevious studystudy 
area,area, lossloss waswas 33 percent.percent. ThisThis increaseincrease inin thethe raterate isis attri attri 
butedbuted toto thethe comparativelycomparatively largelarge numbersnumbers ofof smallsmall graylinggrayling 
(4"-6")(4"-6") thatthat werewere taggedtagged onon thethe Chatanika.Chatanika. 

TheThe tendencytendency ofof smallsmall fishfish toto shedshed thethe tagstags isis apparentlyapparently 
duedue toto aa combinationcombination ofof interrelatedinterrelated factors.factors. OnOn smallsmall fishfish 
thethe tagtag slotslot (a(a separationseparation ofof layerslayers ofof epidermisepidermis inin whichwhich thethe 
tagtag isis placed)placed) occupiesoccupies thethe completecomplete ventralventral surfacesurface fromfrom thethe 
pectoralpectoral finsfins toto thethe pelvicpelvic fins.fins. MovementMovement byby thethe fis~fis~ withwith 
subsequentsubsequent bendingbending ofof thethe body,body, causescauses thethe tagtag toto rubrub onon thethe 
tissue.tissue. SmallSmall amountsamounts ofof bloodblood maymay appearappear shortlyshortly afterafter thethe 
taggingtagging operation.operation. ApparentlyApparently thethe presencepresence ofof thethe woundwound andand 
abrasionabrasion byby thethe tagtag againstagainst thethe weakenedweakened tissuetissue causescauses anan 
agitationagitation thatthat maymay resultresult inin aa blisterblister whichwhich thenthen ruptures,ruptures, 
leavingleaving aa teartear inin thethe tagtag slotslot thatthat allowsallows thethe tagtag toto slipslip out.out. 

11 AllAll temperaturestemperatures givengiven areare Fahrenheit.Fahrenheit. 
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TheThe thirdthird factorfactor affectingaffecting thethe effectivenesseffectiveness ofof thethe 
taggingtagging techniquestechniques isis thethe abilityability toto detectdetect thethe taggedtagged 
fish.fish. ThisThis involvesinvolves bothboth thethe tagtag andand recoveryrecovery crewscrews andand 
thethe anglers.anglers. InIn mostmost instancesinstances thethe tagtag isis easilyeasily disdis
coveredcovered byby thethe recoveryrecovery crews.crews. SomeSome fish,fish, 1414 inchesinches andand 
larger,larger, maymay havehave greatgreat amountsamounts ofof pigmentpigment onon thethe ventralventral 
surfacesurface whichwhich occasionallyoccasionally obscuresobscures thethe tag.tag. However,However, 
thethe heavilyheavily pigmentedpigmented fishfish representsrepresents aa smallsmall percentpercent ofof 
thethe totaltotal andand aa scarscar isis usuallyusually present,present, soso thisthis isis notnot 
anan extremelyextremely importantimportant factor.factor. 

DetectionsDetections dodo notnot apparentlyapparently posepose aa seriousserious problemproblem 
forfor thethe recoveryrecovery crewscrews oror anglers.anglers. TheThe recoveryrecovery crewscrews 
creelcreel censusedcensused anglersanglers wheneverwhenever possible.possible. InIn mostmost inin
stancesstances thethe fishermenfishermen hadhad detecteddetected thethe tags.tags. OccasionallyOccasionally 
fishermenfishermen werewere censusedcensused thatthat hadhad notnot discovereddiscovered thethe tagstags 
(3(3 fishermenfishermen outout ofof 48).48). WhileWhile 33 outout ofof 4848 fishermenfishermen 
missedmissed taggedtagged fish,fish, thethe numbernumber isis insignificantinsignificant becausebecause 
thesethese 4848 fishermenfishermen examinedexamined approximatelyapproximately 350-400350-400 fishfish 
butbut missedmissed onlyonly 33 taggedtagged fishfish andand recoveredrecovered 6363 taggedtagged 
fish.fish. ThisThis resultsresults inin aa lossloss raterate onon taggedtagged fishfish ofof 
approximatelyapproximately 55 percent.percent. 

InIn conclusion,conclusion, thethe currentcurrent taggingtagging andand recoveryrecovery techtech
niquesniques areare effective.effective. SomeSome mortalitymortality appearsappears duringduring tagtag
ging,ging, aa fewfew tagstags areare lostlost duedue toto skinskin rupturesruptures andand occaocca
sionallysionally tagstags areare notnot detecteddetected whenwhen taggedtagged fishfish areare capcap
tured.tured. However,However, thethe totaltotal lossloss duedue toto thesethese threethree factorsfactors 
isis wellwell belowbelow 1010 percent,percent, resultingresulting inin thethe conclusionconclusion thatthat 
thethe currentcurrent taggingtagging techniquestechniques areare effective.effective. 
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AA scenicscenic andand relaxingrelaxing atmosphereatmosphere asas wellwell asas finefine fishingfishing isis providedprovided thethe AlaskaAlaska 
sportsport fisherman.fisherman. 
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